Zebularine Treatment Induces MAGE-A11 Expression and Improves CTL Cytotoxicity Using a Novel Identified HLA-A2-restricted MAGE-A11 Peptide.
Melanoma-associated antigen-A11 (MAGE-A11) is frequently expressed in breast cancer and is associated with poor prognosis. Therefore, MAGE-A11 is a potential immunotherapy target in breast cancer. MAGE-A11 expression, however, is downregulated in many patients, thus constraining the application of immunotherapy. The induction of MAGE-A11 expression is crucial for the recognition and killing of breast cancer cells by cytotoxic T lymphocytes (CTL). In this study, a series of HLA-A2-restricted candidate MAGE-A11 peptides were predicted, synthesized, and tested. Of the selected peptides, p350 (FLFGEPKRL) elicited peptide-specific CTLs from healthy HLA-A*0201-positive donors. The induced CTLs can lyse MAGE-A11-expressing breast cancer cells but not MAGE-A11-negative tumor cells. To improve antitumor immune response, zebularine, a DNA methyltransferase inhibitor, was used to induce MAGE-A11 expression and upregulate the cytotoxicity of antigen-specific T cells in breast cancer cell lines and primary breast cancer cells. The present findings suggested that peptide p350 induces peptide-specific cytolytic activity and is thus a potential candidate for tumor vaccination or T-cell therapy. Epigenetic modulation by zebularine can induce MAGE-A11 expression in breast cancer cells and facilitate cytotoxicity via MAGE-A11-specific CTL.